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Abstract not available for JP2005514754T 
Abstract of correspondent: WO0305901 5 

The present invention relates to efficient organic light emitting devices OLEDs. More specifically, the 
present invention relates to white-emitting OLEDs, or WOLEDs. The devices of the present invention 
employ two emitters in a single emissive region to sufficiently cover the visible spectrum. White emission 
is achieved from two emitters in a single emissive region through the formation of an aggregate by one c 
the emissive centers. This allows the construction of simple, bright and efficient WOLEDs that exhibit a 
high color rendering index. 

The present invention relates to efficient organic light emitting devices (OLEDs). More specifically, the 
present invention relates to white-emitting OLEDs, or WOLEDs. The devices of the present invention 
employ two emitters in a single emissive region to sufficiently cover the visible spectrum. White emission 
is achieved from two emitters in a single emissive region through the formation of an aggregate by one c 
the emissive centers. This allows the construction of simple, bright and efficient WOLEDs that exhibit a 
high color rendering index. 
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[0014] 

WE©eftOLEDS4f 4fcfti;ffi^4S'bfiESlt«y'3<^j£tt, 3 ^ © & fc * SB 50 
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* # » ( « # f - > m Srffl^osfc^nt-rsciii^^^t-r^o 3 © as 3t f» 16 tt , 

-^65 3 "3 «fc D^fe^fgJfc*r^-e^r#:opT^x^^ h )V ft *7 )\ - T £ K 5 -f > ^ + # 
JES < ft V* fc i6 , &2Pft?Stfii£ffilfc ( D R I ) Of ^*ST5fcJ6t^lT»5. WOL 
e d £ is if i~ £ 1 oosoa^^li, ^ * © k — /1 > hftSrj*©gfc#il|it*3fcGQT&5 

8 ^ © «t 5 & m ? e> m ft 1/ - > , 1, ?t is* -d x * wimn^ytmfrzMi&zftT^z* k i 

do, J . ^ , Science, 267s 1332 — 1334 ( 1 9 9 5) „ ±|E(D$f 

© is th & , &M<nm%&tfUf&o&Mm^®w&&&f£%7-rt7>x&nm?&tz&\z. 

T & * „ sicdx*^* — te#3tg©3a*tt, yx;px^-x^;i^^-#®j^;^j; D itt 2 
ti * o * © * ft u #4 a* , mx\*m<D&ftmn<D&tox^?hfr£:&&tex^>7b)V(DS.ig. 

fi^^est^^a. nftsox*;^ — bp»(4, 3 0 A^iiowHSfiATfij: o^s. 
^ * ic , it 0 as X « n a . j e©iSi^^^^^^^(73^7t^^f-^s&-r^o s & e«j & & in a 

m-f Z> £ t \zte 2> <, m ft & & X , i£3gm@<, 3oo?6^fi0fig 

© A 7 > * ft , MtSSE^SC tHi-DTiitir t3&tpJI6T?fc5 ( 3 ^ © ^ 

it^^) . k - n > h m m a* i& < it & ft s m & a , h - > h m © ¥ m m & , 7 x ;p 20 

f54^^^7>f^AS^I?i:t5. •£•©£? &:7>r;i/A©3S$U;J:, «SSft 5 fe^Tfr'5 
© }J B 1 1 ^ S o K - /I > h © it m Iz 'J> V T t> ^ <b ifi cfe ft WT , ^©fiSSSKlj&L^g 

[0015] 

sf-o /^^x^offi^^^r^se^rsi/t^tc, -miz . &ftmftb-^>b c 

- jr » t > 6 % > fc^*r*«fcotts^K:»^»ATfiF«*r«jesffi^a&a. Jt tt a & *& jr b 30 
. ^ — ©Mi^TfDAy^wwft^fcjg^-rsct^io, T^m^^^^s^^ifBf-em^ftfc 
&5temis^^*Ji'*~&m<nfflm&%\%mz:-rz\£\ztz.z> 0 ^^m\z^mhx^rz^m 

C 9B S3 © H ^ 3 

C»W3W»*b±'5 £ T £ Ig H ] 
[0016] 

S'fe^TteOLEDXttWOLEDftM^ii'rSo # 3& >K © s}i ^ « , *T ?I i£ g & ft + 
^i:*/t-ts#- ©fS5fcM*£ftT2^©;p5*i:>F^3fcit3|eK r & % % ft m (I u 

mophore) £ i£ ffl iT £ e ^ © S§ t£ SB , ^ ft 3§ ft (-ilfletfti^S) «fc & :&» 40 

i ^ \z & %w&&<Dmi&&mcftM-*$£ftmi8ft<D 2 o © ^ ^ > h % ft u n \z 

[0017] 

l fc ^ o r , * * m o e » » ia^*i.«B**j»* ( 7? e x . ) a^»ftft^-rafi5S3t 

OLED£$ti£T£C: t fcT&^ 0 
[0018] 
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[0019] 

&$£W<D£t>izm<DB#J\$. (0. 3 3, 0. 33) I: ifi H C I E x yfiSHSSf t 
[ 0 0 2 0 ] 

RR 9! © « & T , ^*aiS«©S!l*0«fcH3t«(fflt bT^MtSii^Tf* SOLED** 
[ 0 0 2 1 ] 

T , * o ?e ft « * a* , « & # §s ft # ft , fttfty Y-fS^^^^^*, ^O^^^^^fc 
ft a* S CD 3S ft ^/v — & ftttft;&>e»<B3gft£Dfex*j|,iP-a*i£<, ^ & & flc 56 

* £ . 

[ 0 0 2 2 ] 

# la k: ^ r . 

[fg^^^SSlT&fc&cojg&co^^] 

[ 0 0 2 3 ] 20 

mm Jit, &w\z®iL'o&\h'T2>z.k<D&.&MmvT%ir). &&m&*:ti*>tzm%:?z>%<D 
t rat & n . 

[ 0 0 2 4 ] 

* 28 9! fit , ^$c«t^6fi56)l50LED$$JiStSJ: tS^tt *^gB^©^ 

fa. Q&^ftte, ¥ — <D 5g ft f*i co 2 ^ © ^ 5 * ir > h %ft *f ft k J: 0 m © l ^ 

e««Te^lT^«jl»0»*tt»f - « fc: , CO 3i S -ft 3! ft 

*f ft fct ♦ S^c<k<4KT^«*>XKfcftfcS2:3©#fttea'^ ( *T & to 5 :n S AO $ ffi & 30 

^nr^s. % ft a & , ft 3§ ft ( — xa^jt (hii 

B @ tft £ ft* 5 ) la^ti^^wl-efeSc ^« 2 oofg^t ^ («£#3£ft#ft;fttf^e 

/ -7 - % ft *f ft ) « , ¥-05S3fcHtf K H-ytS. d n tz <k 9 , iS^?gfiPFffi&£!fe# 
t«*tttlS)5i*!3 3S$<D4;UWOL EDOifi!c*iWilife5. 6-feft££^m-T^}£ 

<o * t , m o a, ft « > i o 0%<Dfa&&¥®m&muT&*(D^m£nTU2>nsmfeK: 

iD. OLED58 3!60ftt,t^&i#i:LTft^^ns. jft £ <h K: , 1?)^^^©^^ 
#^5©t»^fttt, 1 0 0 %©^3^ff i$^igt§Plit£#lbt^^, f 1£(J: 

[ 0 0 2 5 ] 

2 0 0 1 ^5fl 1 6Bf:Hiilfc, ^ £ r,g|$^fif #^^OLED (High 
Efficiency Multi-color Electro — phosphor 
escent OLEDs) j cD^^Iifij^^ 6 0 / 2 9 1, 4 9 6 ^HIS$tlT^ 
£ £ 5 , %ft$Jft^jgiJ>!rCD®^^^tl^3r>C0F-/ 1 ?>h©Xl/^ l>DJHt>-l!>hi 

3 *« ft! to * . feb#i t *J3 t 3«tO 2O0»^#jSfT?f|s8T*, *^-tfi02^C05i6ft«ft*t 

CO *§ \Z \$ , 3fe ^ }t , f fe^X 1/ h D J|/ U t / hOL EDTil^^t^'SfcOi^ 50 
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4e m b , SBf$4CR iisnsfcftta, k - ^ > h <o 1 o a* , w»» 
fc*&&H-nwr&s&n. s ^ & ^ s , 4g © jts he & u , - jk m \z » , 3Jj*©«^#^fc 
i/ *^ i 5 n * . 

[ 0 0 2 6 ] 

^&\Z, *©©fittaK*^T«JE<353te-r*fflifilfffl= ( T jft to ^ , ^OjftftHlfcftflttffg 

g&l$/ftS£ft8i<0. 33, 0. 33) (Cl^I^iff IS (Commissi on 
Internationale d e I'Eclairage) (C I E) Jli, X 10 
77 e * t = 0 . 3 % (75 ^ g& $j *^ 77 p = 0 . 5 8 1 m/W©»Si$Rt)!g±»S2 0 
00cd/m 2 ft^r*rs«3tli&E«#OLED3W, * Iff £ *l 0 Berggren, M. 
^ , J. Appl. Phys. 76, 7530 — 7534 (1994) ; F e n g , 

J . # , A p p 1 . Phys. Lett. 78, 3947 — 3949 ( 2 0 0 1 ) 
3 n & V* . £ *X 6 <£> fit , HfflW&fiS^ffli^fCi^^fejfifce^^&OTlll^TUSo ^COO 

[ 0 0 2 7 ] 

i»$0J;Uaft?S}tOL E D £ II ^ ^ £ £ l> 5 Fnl || ® $j? & , » 3fe * <6 O 1 ~3 & ^ / 
V - T & D , fflO^^^^^IIf T^S#-^^Sirt©2 ^OjK^t>F?g3t«^ 

[ 0 0 2 8 ] 

fi « » T bftti llf ^$tl5. x ^ > T — S , 2^<Dim — O^f CR-SiStt 

= ® £g , 2o«^^^>^^tc^^Mi^^^C0fe®j 

g§&SrfcOXS#:-?&<5 0 X4^>V-&tfI^i£g#£:fe^T, « fife ^ ^ « , ® E b & (Eft 
jg ^ CD ) tlTS^C^^tS^, 2 O©grj*c0#^ ^ <2 

# <D Ws fiJc , ffi jft m <D L U M O fgl (C & tji V <D M 7ft t> ^ ^ ** W ft T £ ^ £ W fU T & £ „ X 30 

^^•7 — Rtf®jBg&*<z>x* — 2 ^(7)^f©^fn^(:tltTi/^i 

3fc * f> « , »3te + ^fffl©x^;i/^-^ 

ffilffffl^ife^ns. X + i/T-^OCig^OtilS^Et^^, An d r ew G i 
1 b e r t R J i m Baggott^, r^^^fc^co^W (Essentials 
of Molecular Photochemistry) J , 1991^, CRC 
Press, 1 4 5 - 1 6 7 Kt#|SnftH, 40 
[ 0 0 2 9 ] 

t*«T*4. 5fe R fc: « , *!*tt»##»£'£tr«#ffl**, OLED© 

iDiffliii^s^-f -/co^^^^^^^ f - y $ n § ^ , istit^MT^§^s^ 

^Si^T^CZl^SMKI^t^ d CO $ , CD Zl M # , lltlT^^lT 
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)V <D 7z - it 7, $ y *F>#JBt.Zf&m-&mttU{EM<nmfi<D$ 1 lZ&ft'$3itlT* X v- 
7-X«MMLCTiE«ii^*D5:t^-etS. l/fci*o T > :<l607>f Jl/A^f, 

t> n & < t *> , ty7-fiDfn«toi£^x^;^--c%4i,, — jft w ^ a , « j£ t * jft <t 
^tit^&vi, L&i^T, ri^yY-j x rgg^^j ti^iiit ^B^ist 

[ 0 0 3 0 ] 

— A > h # 5 n 4 , flU© K — A > h#^<ttt«l$«*L,T^5^©«J;S & h* - A > h 
DSfcfcetilt^Tt*. *-;P5^t> h F > Mc £ ^ T ^ 3£ g 6 A ^ > X CD 

tmm&<Dikm* k - a > h © jg & $ a © t z\ *> t # & n n & s & n 0 7 ^ ;u ^ 
^i- ^ ^ « ^ & ffl t ^ / ^ ~ ^ >t t « ^ ^ iig ^ © jt * *d 1111 r s ^ t ^ s . 10® 

[ 0 0 3 1 } 

H C & * «fc 5 fc»8t5:tK:J;^T, KS^ c R I 

^ t t © fin @ ^ t g c § r^i si co ^ ju: =t o , ^ n 7t * x f ^ k - /1 > n k 

^#5n5. *38l3(0*f S^Jt^^i' hJHi, CIEx|gci50 

. 3 0 £ 0 . 40^CIEyJ^^O^)0. 3 0 j&» S 19 0 . 4 0 t^a*^b$oTH 

«^ne<M^^^ , 5fc, ^i^x^^ h;i/S + ^t:^fc<r. a? * u < , c i e x y m 

R , (0. 33, 0. 33) T & £ „ ^ <£> 5 x. , ^^§g©P^^^, 0 £ L < , 'p & < 
£h7 0<DClE (IMIitl^C Oram i ss ion Internat ional 
e de 1 ' Ec 1 a i rage) m&mffi¥k ( C R I ) ^WT^S-fe^T^^r^^ 
£ # *T fl& T <& 5 o .t^lKt^ CR Mi, $)8 0J;D±T3&^ o S"J & T? (4 , * * tc S5 
V> C R I *jSR*r««*)?)te3f3&OC I Ejg«SftSl«tlfcfi.*4f **ft)5JffiH& 

[ 0 0 3 2 ] 

* §1 © iff ^ J4 , & , H T L , ETL, StfftSA^idcStlS. 2 £ fc: , -^©^^ 

« , e j£ « ^ n ^ , Mi^^^Mis (ebl) , gu <d m 9t m , xsiaaAii ( h i l 

) &^©*5fe«S$ttlt^T'b«fc^ 4 l^C^JS^ISfc&^T* H T L ti , £ , 

tt**fcrEii3C(«T*«, $ 6 \z m cd ^ % m m \z & v> x \z , -e © ^ ^ « , ?a ^ © & 

tfxl/i? h D;M^t> MS3t^iEC5J3ilO%3tI*^tJC<i:^T^5. © 96 « « f± 
, 2^©^^f^o^^*i^^tj 0 * <o m 9t 4» *& © i o f4 , *@©j£tr^^x^^h;u*Ji 
ftt51IftesEt§, © 3fi ft *t *H4 , ^yv-^LT^^^^o ^^BJcoi^OD^ 
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[ 0 0 3 3 ] 

S I U ^ i f i ^ ^ T , ^-0 2 ^)®;R^t> h*J^}§7 h U y £ * *t & 4> £ F 

- "T 5 „ * © T h U y # X U n \$ , — m #J K , ffi^iS^^^TabS. ^ilffi Llig 

n ft , cd * X hll^^B K - A° > h *T *4 ^ co & ^ u ^< )V <D X * )V =P - ^ Sj ifi ab S J: 5 

~&m, & o a, k ® n ± & * m m m m v , f nui^tii^^© i o o 

^D£>tr;i£fcJ;^Tf#£ 0 flP T , :tie CD 3& « , OLEDOfc^CDif^T^-St^ 
»ttS*4f 5i t^nlfil-eSS^i^^gTfca. S £» , _t 12 CD X h & h* - A° > 
h U £f ft , M ?'J ^ l)D I S fi ^ ffi ^ T O L ED^lC^itll^EtTcli^'etl.ai^^^^ 
ffioTOLEDnja^iitf^^-etSCi^lfSLH, 0tJ & fcf , /h # ^ , # fi ^ * U 

mmmm^m^. ( 1 i n e - o f - s ight) mm&ffi&m^zfr, # m \z «t o 

^^<DtOSStKIil:a*aSftTU5 rw^^^CO^ffimffi^^ (Low Pr 
essure Vapor Phase Deposition Of Organic 
Thin Films)jCD^jgT, 1997^1 lHiygffii^^B^^aJi^O 
8/9 7 2, 1 5 6 ^l:F^^nTi^titffl|| (OVPD) M$fflt^:tl:J: 20 
DiRft5Z:t««T*«. #J&T*te, # U V - ff » ft > XtT>3-x-<>^S*feffl^T 

[0 0 3 4 ] 

< « a tf , * x ft m ) T?sa3fcT*«>©3W»si>v> Q x+y^-^^it^t^ £ t < 

- © & \Z ft m 4Z ft < , f©fc* ; £/T-?g^^^^P,X^y''7-^(OX^J^-#i 
[ 0 0 3 5 ] 

F — /'bfcI^5SS$(D<fc^x^y'7 - £ f# £ 7c #> , F — A > SSRS©^SftM 

3 * £ , P t CD & £ & # & £ , 123 a & ¥ ® 2(K ( s qu a r e p 1 ana r ) CD & M 0 

& fit % |J?i^4'&tf jlJK^TX^ yV-$ i^tSC t^^SE$tlTU5, ^Jifi, F 

Pt (acac) ft , z/9nn*&>(D10~ 6 MlS^t^/-? - f£ }fc £ , b T i& flg 
L&i 0" 3 Mif t-ex+yv-^^^^t, 

[0 0 3 6 ] 

B 3 fc » * T tt , ^-H-ZN-Vh^^^y^-^^^X^^V-^^CDj^yj^ff^^i 
d« ?I ffi T & S . i0F-/Oh^f iJtfefi5«iLTt^F-/Oh^ff^t)5U + y? 40 

[ 0 0 3 7 ] 

x^iyv-tfe&cD^&Sfcft, 2^0?E3fctt£rTa*, ^n^coio^-^cDffiigtflUci^ 

C CD C £ (4 , X * >- ^ - CD ^ fig ft , I^ISft#il^?¥St§ttTT?fc5:t^H 
TtfiS, FP t *1 XT?CBLft^O#X hVh'J y^Xif lCH-7't«fffS, 
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c > v m m t a , limits, h - tf > ^ © % « *« ± ** £ k ^ ^ . ^eyv-oo^<> 

^^^TX^yT-^^Oi^ilx.^,, F P t <7) H — tr>i/j»S*<2 — 3 SK <D £ d 3 T * 
F P t # $t L T :fc D , ffi > SiJOFP t^f i|J6T|iSLttiT^ 

[ 0 0 3 8 ] 

D*ffl«fS££#T**Bfe £ © * ^ , ^-ICH-^LfcllK + l^ftts 

* — ©H-/Oh©»§f 1*5. g£ it ifl 6 , &J2~3%e>F-tf>^2^te. - JK * 

[ 0 0 3 9 ] 

$ „ s © # Ja ^ , ^^^^^^^-^-rsciiis^^^a :«o:ti4FP t 2o^^n;t 

ffitI#»<|SSO^^^§, ^ © , 2 5%fe©i^UH-t:>^lgtFP t 2 £ 
([§110) StfFP t 4 (Ell) ©H07^hJ^^t>XX^^h^ttto^D^ 

ftoMiic^^t, ir o t> o tn7>x^Kiifct ;v x * ~> v — ^^^«g^^ti-5 

W £f £ ti £ 0: 5 # X h0?^^Mj>t5 o 
[ 0 0 4 0 ] 

© HQ , * X h -7 h U yntTH-yO hCiiftiftie 0^t*^«tt5Ii3&i 
*XhvMJyn*JA*tttLTff^t5*^tt ( H - A > h fc£ , ^ y V - 

^h'Jy^tt, ^y^-Kwi>h£^® ho«f 
fe^xl$#iCJtfelT ; ey7-i^#<t-5 0 ^JlT^e-y^h, ^ x * 3= - , 

[ 0 0 4 1 ] 
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\Z ffi m b Tz m ¥ \t , Etuis. K-K>^»ftTt>x^^v-jRffi*»fiJKU?5:^*fi«Jttt© 
r £g # , FI rp i c £ #j ffi b „ ■e©* J ?fcttJBLfcfl&©F — > Mi , ® 

t^p t FPt-e&o, * n \t . t ^ k - e >^ssTfe^Tfe^^fignx^i/7 

^DJk$^t>h^3tii, FIrpic ( y V — ) t F P t 
[ 0 0 4 2 ] 

mytttH&zmf&^n&o * s ^ - & zs ^ * zs — & & & s. * > b & & \z . mytmyt 
a , w x a a ) Tf»«-r**»o*tfi : *bu. ias«g#:^^»^tt> nisx^^h^© 

®X*;P^ — «#££)£<«©£ ^&#£tgfl:-r£. C©iaS^«:©JKIifctt!RiRfS&< 

, ^(Dfc^^yy-i^^^^^iii*©!^;^" ^ Sft , T £> £ „ b & a* o T 
, m s > t* *. a: , l^^Yh'jyn^ruBig^ft^i^L, io^i^i^^2o 
©Wfi3fc#o^ttftK:«fc?)««-rs»£-tt, aft©*? ^wnsftus. © a s g§ #: 

tt , * © a i£ & flc \A , £j£tta&©«iKa»fc^©T? (®>K©iIgj^3li£ 

^-^r^JgU&Vi-e^^^. L Tz 38* o T , WM^6©^tt©J*te^©2 0©$S3fe#sft©it 20 
Slgf^tsrilci^T, We«3fc*m*6»fe5S#tttt^©«&fcx*;i,*-#ft& 
L-Tf ^CittS ^ t^TtS, 20©*-©cfcS&fcf **©#!&, FIrpiciiFPt 
T * * . I ri#», M>^#t#:£^J&-£-r, P t^*«. TAZThUy^x^TjSffi© 

mi fC^ir o I r HI^< 3Sf tt, 6%©^gK^^©tf-^^^fLT 

& 9, p t k as < & ^ tt , 4 % <DJM$%m&mT & > 2 (D ytm*^ 

T H £ o 
[ 0 0 4 3 ] 

, AMteBEteJUie^^O^, XttBSftJttS«t«Jfiet>iB, ^S#^/&£l£<-f-#&;£# 
[ 0 0 4 4 ] 

*r 14 « , j en^ti#M^j;o^^< o-e©***w<w»tctt»i&*nT^*, 2 0 0 1 ^ 

6fl 1 8 BtfJiO^iil^Iflf !±1I| 0 8 / 9 8 0, 986^,^^ 200 1^10 

1 6 QiiilORSO 9 / 9 7 8 4 5 S9t:««$nT^«tl*Mft^«|»6Ijlit« 40 
E £ 8* T ^ 5 0 
[ 0 0 4 5 ] 

a * © ft ft , HTL#^XttETL*J^t l/Tf M$nt^5. ETL^^Ht 
, , C. Adachi^, Appl. Phys. Lett. , vol. 7 7, 90 

4 (2000) ti^^nt^s, r u-jpg^t^^^jy-jK ry-^UfthUT 

— )V s 7'J-JHi7xt/hniJ > , ^ > ^ 1* V — ;p X fci ^ > X 7 *S - JU it 
, #«J x. fcf , 1, 3 - H X (N, N — t - y^;U-7mX;l/) - 1 , 3, 4 — *F i? 7 V 
— )V (OXD-7) ; 3-7xx;V-4 - ( 1 ' - ± 7 ^ )V ) - 5- 7xX;U-l s 2, 
4 - N U 7 V - ;P ( T A Z ) ; 2 , 9-5>*^;P-4, 7-v f 7x-;P-^^^->hnU 
> (nh^DOXttBCP) ;t*x (2 - ( 2 - fc K u * v 7 x x ) - ^ > y * 50 
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V y - h ) M £& ; X « fc* X (2 - ( 2 - k H a ^ y 7 x ZJH -^>X^ry^-h) ^ 
~)\< ) t^y'/77-JP (PDB) aiKTJM-^AN'JX ( 8 - h K D + y + ; 7 - f 

) ( a 1 q 3 ) &m 6 ft S o 

[0 0 4 6 ] 

TL*ff4li, HtAf£i«^jEa3»Krfie (-10" 3 cm 2 / V s ) £7KlT3I*cD^5£GDh 
>J7 l J-;i/75>d»6ft«. IE?L4ft^®iLTja-rS3fefs|eK0 1^J«, IE ?L & Wj m & #J 5 x 
10" 4 cm 2 /Vsec?)4, 4' - t'X [ N — ( ^- 7 ^ ^ ) -N-:7x-;U-75/ 
] h'7x-;i, (a-NPD) lOWtLTIJ, N , N - If X (3-^f;l,7x 10 

- )V ) - N , N - 7 x — )V - [ 1 , 1' - h* 7 x n ] 4, 4' - 5? T 5 > (TPD 
) > 4, 4' -tfX [ N — (2 - t7f iH -N-7x-^-r^y] fc: 7 x - ;U ( /3 - 
NPD) > 4, 4' - If X [ N , N' - ( 3 - MJ ) 7 5/] - 3, 3' - ;* ^ ^ t* 
7 x — )], ( M 1 4 ) » 4, 4' , 4" - f U X (3 O^^Jly^-fryx.— )V75iJ) h 
)V y x - )V y 3. > (MTDATA) , 4, 4' - tf X [ N , N - (3 - F'JJM 7 5/ 
] - 3, 3' - y ^ f JHf 7 x Z Jl' (HMTPD) , 3, 3' - :x ^ ;P - N 4 , N 4 , 
N 4 ' , N 4 ' -7h7-p - h'JJI'-b , 7x-^-4 1 4' - y 7 5 > ( R 8 5 4 ) , 
N, N , N " -1, 3, 5-h'JA;|//V;D-f;H>f> ( t C P ) , 4, 4' — N , 

n - v a )v n s J - - if y x =l >], c c b p ) *&&m\-ft>nz> 0 £ u z>m^ktziEnmm 

fC^0^B^|ffl#^|B^^*nT^^>^@#fF^5, 7 0 7, 7 4 5 ^liaffit : ^t T t 
§ □ 

[0 0 4 7 ] 

± t m ^ rz 4n # ^ c m & t , vhUy^xa, ^UT-jt^^uv-i^ii&^tf^^ 

— * Mi fll 35 V> T tit , ^Tfett^^f (lOXfitlfe) * , ^$£<D#-P£LT, -T 

LTf fflt5<0l:^S l/^^Uv-IJ, # U ( 9 - tf r: )V ft )V V — )V ) ( P V K ) 7? fe 
So SU © ?J£ Jfi Si fc & ^ T « , ^ CD 2§ jfc > ^ U fiO - gg , 0tf it fc£ , 

Dowtt©7 a n7;pti/>Mi}t^5o s#»#»#»»2fctf^3tefs##**©w;fr£>i? 

U ^ - & tt JO U , OL ED£^|!t6:i^pIiTibSo #'j7-7 N U y i?^Sfty 30 

m ? v> m \$ , -^K^^xtr>=r-T-^>^T^^^-&^ 0 

[0 0 4 8 ] 

%^iffl©^Ht^XhvF'J^XH^HTit *^A!/-^lf7i-JP (CB 

P) , & <D ^ ^ , N, N - V ft )V A V n -f )V > if > , & ^ CD *g #: , tOtfc 

N , N , N " -1, 3, 5 - h "J iJiW^/D-f J^>f >, a.tJC-e<OSSzJf#:dt^frf^tl 

& e gf$f t txtt, i ^ x ^ n t © , r )i*r >v . y )V *r - )v > y ji* * 7U-jk 
cn> cf 3 , co 3 y )v*)V , c (O) y , n ( 7 ;io , , no 2 . 0-7 

^^^hvhij^xtffiiiTti, 4 , 4 ' — n , n - v * ;p n V - ;p - t? 7 x - ;i/ 

(CBP) , N , N -me t a-> ? 7a;i//N^/n-T;i,^>-tf> (mCP) % K. N , N' 40 

, n - 1 , 3 , 5-hu*^A>;<;K>f> ( t c p ) a* £ ft s „ c b p a , 2 

. 5 6eV (4 8 4 nm) © Si - , R^IrIRf — S^^^^flftSl^iS^i: 

[ 0 0 4 9 ] 

CBP©4©lili, ffl^(c^^<t:T^o ^ T C 56 5fc t£ H - n > h & £ ) $ c B p ^ 
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D 4> ft to CD T # #J X ft 5 . #A6nfc#«0*7X«*K»ri£ffi*Ofp!||flcffi^*W36afi 
2(1 (4 , ^CDtf^Xfeg^^, T g T & & e ^7X^*r^^^^3£ffi&#|S# 
, L, fc 3ft» ^ T , R to T . jfl* , O L E D ft ft t -p T M * L to . T 8 |C * ^ T . ± * & HI 
JB a* — f»}:«i:Dif0Mi:^< o m C P , 6 5 tOT a ffi&^T^o £ tf> » 

T K Jfif* a * U . T a & ± <£ 3: £ « > 7i^JH&{l^ij7i"^S> 36 g| ^ <£> 7 

CD 7 x — ;P # fin / S & s H £ 3g x * ;i/ ^ - £ f£ T <* * ft u ^» 0 15 X fr 5 

^ ^ & o T , £ <b ft £ , *©**h*f***t, SfiXHfifi©»3C*fll:it5'b«) 
Tft<ft^Tb^5. #1*.^ fk^ii »4' co&g) 10 

xtte^^^fc^*^D3i$ft^t>©^*rs 0 

[ 0 0 5 0 ] 
lit l 3 




20 



ftp i I © 2 , 4, 5, Xli 6 ©fit ^0 7x-;HXH*U 7ix;H©ti[« < £| 

^x^^^-tD^^ft^Yb^fefc^-r^a^^gfe^ft^o cneot ftti^t, ^cd 
<fc 5 ft ft; ^ #i © M £ L X U , m £ » b ft to #s , 

30 

[ft 2 ] 




40 



s^f neoii^^itf ens, 

[ 0 0 5 1 ] 

j&^ftii® c -r ft ^ t> , & « 4i) tfiftiTtt. *»a£c8«iT^6, &h 

* Hr & , XBITO&^C0^if|!ft;%&t\ filttW^^ltf ^5. « » A © tt * 
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, m 7L fcf , ^ > v ^ A , "7 ^ ^ *> ^ A , 6 & , & , & , XttTI/Pt/Au, Cr/A 
u^L,< & M g / A g^fc"05*a^1ir^^^«i-S £ t & T? & , 
[ 0 0 5 2 ] 

i^ctii (t&fc^stxH»a, - we ra » ai > . oso. g&^esfci&ft 

fc O L ED©ffii(73SiS:#f t^ll^a, t# t 6 »« * « ttft »J tl tf & 6 & ^, 

[ 0 0 5 3 ] 

iiiLTCii^f fcttlS, # £ U < fc* , #Utt3PflS&&JS (24. 5eV) , 
[ 0 0 5 4 ] 

EFSLU^Jfe^Jifc&UT, lilt £ L < . ^tfcJfHftCD^^ft 
A M T & 3 <, lffi^S*i*fStt^l5»:tt, %J 4 )], h fcffi 2> ZL £: & iff tz I, 

. & & ffi m tt , iii!i^g^?i&5«^lt D Jl & o ^ 1 1 ^ 5 & ^ T ^ T t i; 

A , ffSKIiftl 0 0 Ao^Ii$tt5, L i F/A 1 ^t'Oliilfeifcf ipf 
[ 0 0 5 5 ] 





^^^jBtbxte, ^ ft 






m m t » * & * 


ft T US , 






ttSS 5 , 7 


03, 4 3 6 ^ > X 131 






£§ 0 8 / 9 6 4 


, 8 6 3 ^- 






I^H 0 9 / 


054, 70 7^-teiPi^ 


£ ft T U 


« «fc 5 & A 


E -r 




^ s 




m m m m » 




fc *?I 5 0 


% ft co m 




ft m m m 






Its. 1 


m m ffi \$ , O L E d a*. , 


'> & < £ 


^ & 7 0 % 






i fc 





[0 0 5 6 ] 

# » b © * ? » , <* s & <& s , mm^mmm ( e b d , ie ?l us g jg (hbl 

) , X IE TL a A (HIL) t^TtS. *^^co-^Jg^|g«, # j£ 

ICiOf ^< f)f0t^*BiI»t:a^iiSllT^5^ffl^ttf 6, 0 9 7, 1 4 7 ^}: 

[ 0 0 5 7 ] 

Aft-s^tj^T^So i*x*jn* — ©DA^K-AOhtt, «*M#jftRtf3fr*h#ft©-e 

ft£I^liHX^;K-©LUMO$t*^^iSiai^S5. h*-/t>h0LUMO*fi^ 
HTL*f»OLUMOX*;^-iCj5^^&«^, HTLCiiSLf RI «t K 

, ^©f«-;Ob<DSS^i^;^-dt, HTLOjgJRx^J^-KE^Hfc H, HT 
L^©®jg : P<£i$gi!fea*i@Z:t>#£. ft tf> * , m^/Jgjig^l^Mjg^, %7^itHTL(D 

Wfttt, HTL-,(Di^f ia^KC^:^^x^;K-tt, ifS^itSK^LUM 
OPtt, HTLOf 0i«^HOMOipti$tt5. m^/jajS^I^&MTMU* 
fefcCjftU^^tt, f a c - h U * (l-y^-;|/kT5y^h-N, C 2 ' ) <ijy 
( I I I ) < I r p p z ) T & 3 ♦ 
[0 0 5 8 ] 

Z *> }z1&(Dmi&&m\Z&^~T }$ % IE ?L & A Jg £ , »ffiJBi:jE?Llfr^JBcD|»fc^ 
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- £. Q mm\Z & , t*Jt;iftt*HOMOX*;^-J|lffifiRf3 t 

fiW^COSlftrS^^^^ai (HOMO) » , j eO-f^>{b^^>^^;I/ (IP) td *f jfr ~T 

* . mfaftsmfr-^mm (lumo) h , KiRx^^h^^sflis^ti*, ip^^^e9 

[ 0 0 5 9 ] 

EfLMgiOilWtlt^jEfL^ig^tt^. W^ft m-MTDATAft I TO 10 

^Slg^nTt^. £ ^ < , HI L K , HTL0HOMO?t/I TO(Ot7iry hi 

* ^ ^ - O) m '> \Z «k & jfc , XlJITO^SO^nCioT, IE?L^^$ ! t<aAt'5„ H 
IL^^fOm-MTDATAIi, a - N P D & T P D O f n^ni5 5 X 1 0" 4 cm 2 
/VsecRtf9xiO - 4 cm 2 / V s e c IE JL^ 1 ^ i it ^ t T , 3 x l 0 ~ 5 c 
m 3 / Vsec®E?Lfi^$tt^t)(0t^^5n^ o Ifc^oT, m-MTDATA 
*t « , Ittffi$tl5HTL^^©a - NPDR^TPDJ; D-t&£i±I^iE3l#ig 

[0 0 6 0 ] 

fiCHILMtLTtt, 7^Dy7l>ft^ft, W^«i7^Dy7l>, # 20 

'JV-«|S, m X fcf # U - 3 , 4-X^I/>> f ^-^^>^^7i> (PEDOT) gl<(^ 

* U (X^>-v ? ^=^>'^^-7x>) : # ij (X^I/>X;P*>&) (PEDOT: PS 

s) izmottm&mtfzn, fn^i, is^^h i l^^-v, i^thtl 

[ 0 0 6 1 ] 

*tC¥»feB«aiSK»LTtt. to r 1 0 n m © 
HI LOJI^Ttr^ttS, t*l/Sd*6. G§ ^ ^ M , #iSrfc:»^ffifi#&Sfca&, 
5 £ \Z , & 0 n m £ T <D H I L © J? § i & 0 f S . 

[0062] 30 

* * ^ s . gb<s^7^TfeD#^. 0 c £ £ ?y ^ r * $ m m k rs ^ « u & ^ & , g « 

[0 0 6 3 ] 

. umm (jBiiioiiii*5«fisff«t4) , *e & e , 

«^HJ:^Tt#tS 0 ttlitJBfttfftai^^y^Co^TCBiMtt. « *. fcT . # flB ± D 40 
*WM*fctt#j£*ftT^*#BI4*fl : 3g6, 0 1 3, 5 3 8 §K^SfttHS. 
[ 0 0 6 4 ] 

ft C R I ft *t L fcf L, « M £ U ^ , :£ fi! 0J! tf> Hi ^ « > ^oefe|^#tr|i^T-5^3!I* 

«« -r a fc * tc ft ffi -r * z: i t * * . s & * » , ffi.&fc&£r)%mm)($'pvn&-v& 

£ . * BJ! Iff m IZ IB m b «fc 3 , t;7-I^y7-^I$^I+y7-OJt^fA^; 

£ £ £ o t\ f was, sn*<3^*^%?t^ns^$«t(K-r 

^ £ *a & T £ £ <£ J&* H fig T & S . 
[ 0 0 6 5 ] 50 
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. ^^-r^scD^-f^, & , « s , «^*«5*Ba©3e<k***t)»*. a » # t? * n a * * 

SitTf»Wl/Hff l/fc*5SWO*lt?l*IC*f IT** ^ 1^ IE T* ^ -5 £ t £ i£ si T £ 5 
Wft — fc©**»*fcJHSLT#«teKBUT*fc*t, 3 ft # T ft ft fcf , * ^ eJ! © ffi © m 

m mm&m&m<omw&z* mm <d * * c £ ttmwt-t * aft* . 

[ 0 0 6 6 ] 

A # Rl ffi ft « fcJU i& & M HI , J^h'Uyf ^rSilJ^>/^- (Al dr i c 
h Chemi c a 1 Company) ^ £ H& A L- . fSi^i^(?)ligcOt)®TSD 

[ 0 0 6 7 ] 

SB # ^ 2 - ( 2 , 4 - y7^tD7x-JP) tf U ^ > (F 2 ppy) £ , 2, 4 - 7 
J^D7iz;H;^|Si;2-^a^h"'Jy> (Al dr i ch) <D &r * * y Zf U > ^ 
i^lSLfc, Pt (I I) DD«j^ttrl#: [ (F 2 ppy) . Pt ( - C 

1) z Pt (F 2 ppy) 2 ] $ , LewisCD^IEi£<Lohse, O. m , Synl 
ett. 1999, 1 , 4 5 - 4 8 ) KAOilllfc. = 3^*O^L^-h 

5?^h>EtfK^l OSiCNa, C0 3 tlllfc. 2, 6-^^^;P-3, 5 - -\ 
7° * > >? * > , R^6-^^^-2, 4-'\:/^>> 5 ;f>te, TCI*6iAl/fc. 3 - 
4-^>^>i^^->«, Aldr ichA^HAlfc. j|«$«ffTt^4 

#>5SIIIL, v> T # H 3 ?i „ 
[ 0 0 6 8 ] 

Irppz^r, I r ( a c a c ) 3 (3. 0 g) fttf 1 - 7 z-JHi7 , /-;i' (3. 1 

-\^r^>T'^^b, #V>*T?Jtf£f£*££bfc. 2 2 0 - 2 5 Ot0II^]| 

cD^T^^^-frT^^^ro^fijc^^ffTc: ( JR ^ 5 8 % ) . 
[ 0 0 6 9 ] 

m C P £ , A7S?'7A«l!l£IU5Aoy>'fb7'J-Jl/t7 5 >©^H*y 7" 

V > iz £ K) m fc (T. Y a m a m o t o , M. N i s h i y a m a , Y . Koie 30 
, T e t . Lett. , 1998, 39, 2367 — 2370) „ 

[ m m m 1 ] 

[ 0 0 7 0 ] 

m^OA/^X^v-V — W O L E D £ , 2 0 - W / s q <£> >> - h^fcx^W-f-S-l' U v -7 A 
(I TO) ISf fc2fettt*5^77lt±f:^SStfc 0 -1$ H £ 

de 1 5 0 5 u h ju^mmvrc. ol EDiati&i^tfcJ6sr;i^0^f s^Jiff 
*fe»t«fflta#'J (x^w>-> ? ^^>'^^>'x>) :#u (x^i>>x;p*>^) 

(PEDOT:PSS)£, I T O ± \Z 4 , 0 0 0 r p mT 4 0 t > U i^Tl 

St 12 OtT?l 5^f»jit#Jt, S^4 0 nm©f JE ?L iilW^t S ^ ^ X h 40 

*tfi, t^l:2^0F»;i>h£ 4 8($j$^^|g (L aman s ky, S . ^ , Inor 

g. Chem. 40, 1704-1711, 2 0 0 1 CJ;0il$[l, 

it^iStfc. # ^ « * « » *\ H & * * * r , <8X10" 7 h ;p © S JE T , 

[ 0 0 7 1 ] 

3£ ^ ft , 3 0 nraCDf^C 4, 4 ' -t:X [ N - ( ^~ 7 ^ ^ ) -N-7i~;l/-T5/ 
] h'7iZjP (a-NPD) IE ?L #1 itljg (HTL) * S & , ^ (: 6 I I % T 4 , 

4* - N , N * -i?^)I/ /V/-;P-e7x-Jl/ (CBP) M: 

^£-r&r}A,^#;FIr (pic) RtfFP t (acac)#>£&330nm<7)/p2O3£ 

5fe 41 & tt t* fc . ItWtiltLT, A h 7 7° n < > (BCP) £5 0nm^*Lfco 50 
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[ 0 0 7 2 ] 

tiSSIf L&t, ^©Klf$i^5 1 t>/t"A^N ! £ 3fe L 7c H 2 O & O 3 CD 
^ * S # ^ 1 P pmt^S^n-^^^nC^lfc. f(D|t^fCiSSlmm©^(Z)S§ 

vx^*ftS^fc«, *n*ig2©*23 1 *>^- C < 1 0 " 7 h ;u ) l;|b, f :tyx 
^ ^atTiiffl©^i (5 ACL i F©^H7 0 nmOA 1 ) £ & * t- fe . CD H ;£f #f 

[ 0 0 7 3 ] 

IfOS^JUSTifflfStfiO?* hJR^t>X3gJt (PL) & ^ & (PLE) 

2#1 0 0 0A©3^£F-;/bfc:7^;PA£K~:/LTft^ [ *f m J CBP7^;WA* 
, S'J ^ ^ ^ ^ n l/Hr b /K S S ^ ^ ^ ^ J: o X ^ S ^ . f CD7-f ;!/AOPL 

f^&^PLEX^j? h;Mi, Photon Technology Inter 
na t i ona 1 Quan t aMas t e rt3t^^y7fA^ffl^TS©Lfc, m 5 

[ 0 0 7 4 ] 

m s e , 7^;i,Ai-4(DPLx^^h;p (mm) s^PLE^^n^ ( a a, ) ^ ^ 

tt^S. 7YiKl(t CBP©, A = 3 9 0 nml:t!-^i6SPLX^nj^r; 
A-2 2 0~3 7 0 nm©fRlO^S1-5PLE5^to CBPCDPLEfci, A = 300n 
mOt^5l:It, A = 3 5 OnmCti^C^-f - ^tt5, ^OC B P0P L 

EK-fl4A = 3 0 0 - 3 BOnmK^tfSRiRK-^tlBStfi (l§l6CD#AE!CD^ftl 
) „ :ft52^0CBP©#itt, CB P$/KX ^^lTf ffllfct^T©7^^AOP 
L E X ^ h;U{CigtlT^D, ^ n ® , -5-n^-r^TCD7^JUAfc*tt-5^^:KJRST? 
& 0 . X * ;U 3= — tt , C B P £ F P t (acac)RtfFIr ( p i c ) CD W # , ^ 

[ 0 0 7 5 ] 

7-fJK2©PLX^nJH4, CBPS^FP t (acac) O ^ S ^ — ft 9t <D \Z 
^Stt5ff«SSbt^5. C B P ^ ^ « , A = 3 9 0 nm^i^^tSD, FPt Ca 
cac) y V — f§ t£ , A = 4 7 0 nmjtf A = 5 0 0 nm©i:5l;t:-^|t5 
o CBP^OFPt (acac) TtiSISn^X^^hJMa, ***g^0Dl^ — 
fc «fc < IK T ^ 5 «, <1II%I^UT 1 iffilC^f IfcFP t (acac) ¥ 

ijg£Dj^lig^S©tr-^O^^n«, ig^ft*iCBP tFP t (acac) <D j& ffc & 

nav^ t£*«ut^5. * ft to -s , a^^^^-ti^cD^^^^^^u^^^nn^ 

, FPt (acac) - C B P igflt^ 6 cOiiSH^a^^, fc i i« t> 8S I: H - ^ U & 
[ 0 0 7 6 ] 

FPt (acac) O F - t a > i^jgg^- 7 if % (7^JK3) S T^x.^ A = 

4 7 0 nmS^A = 5 0 0 n m O^SW&t ; J| t * C A = 5 7 0 n m © t u 5 i: 

|<^5iCBPt3t^^l^^|:|itU5l^§ 0 7-f^A3KO^T, A = 5 7 
OnmfccfefriTFPt (acac)SS3£CD##j&*, A = 4 7 0 n mtfettS 8 , 3 m s <h 
JtK LT t = 7 . 2 ms tSJ^^nfc: tti, FPt (acac) y 
f£Z ftfc Z. £ £ Z> . 

[ 0 0 7 7 ] 

FPt (acac) © 1 11% i 7 11 % ©f^C H - tf > ^ tt, K - /I > h £ CD y 

, asfg^Atfefc^sfts. rcD7^;i/Affifigti, lie iu i$ ^ & a & o l e d £ ^ g? s 

86 fc « JH T * £ 36* , S^t£cD££$isP£*>l3, CBPCDm3fc^3fcCDft^X^^h;P*#A 
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* m cd & #> \z h: , f - tf > ^ a ft a* « r ^ * . 

[ 0 0 7 8 ] 

7 -{ > A 4 14 , 6 MM % (D F I r (pic) 6Ii%©FP t ( a c a c ) T? K — 

yUftCBPfrSfcfc*, il £ T > CBP38 3tttPL>f»Kff4ia^^, PLEX^^Wt, 

# , «c**>-tns&«*fc*!jRjRaTf*t), x * ^ - a* , FPt (pic) sr;Fp t < a 

cac) OM^f:^?J:<^itSi:i£^tTI/i5, — If: h*-^Lfe7^^A0PL 
^ 3fc « > 06t:^LfcWOLED«Xl/nn^nt>X (EL) tiKlTM§, 
[0 0 7 9 ] 

?m,m. (homo x.ztm<&# & i€ tt^mm. (lumo) cm 7, ^t^^aed 1Q 

HT^.^tt:J:^Tlj|1-5^i:^-et§ 0 CBP^^FI r (p I c) ^ © H 1 ^ X ^ 
A ^ — © ^ ffir « . Adachi, C. «fc ■=> T , Appl. Phys. Lett. 79 

, 2 08 2- 2 0 84 (2 0 0 1) IC jfi« * *IT ^ * K» 3 IS t J: o Tifi CI * . F 

Pt ( a C a c ) StfF I r (pic)CDiM^'CD(5. 8±0. leV)(DHOMOX^ 
;i> 3= — 2(6 & , -&.XS ( 3 . 2 ± 0 . 1 eV) OLUMOX^JI/^-ipttoraUttf SiEgt 
n fcf , g|KOKiS#5x^;^-»iOgB)J«CBPRtfFP t (a cac) CtbT 
$ £r T ^ £ * <D 2 ^ CD F - > h O Hl^ijSfiK €^*X^ J^-^ i J fcf n S ^ 
S|g-eCBP7hUy^X^H#StSOT^iitn5, L- L ft: >&* 5. , Fir (pi 
c) A^f ©x^ ^7-A©E«ox^;^-sntt, f ox*^7-iJt, SJS^^cd^ 

[ 0 0 8 0 ] 

WOL ED^^C^fH^li, - 3- — zK— h/xy — — ^ (Newpo r t Powe r 
Me t e r) S S t y U 3 >3t ^-f t - H^fflHTi^L, 0 7cD£$JcDifAM 
fC^L7h@^m^-mffi#ft^ffi^T77 e x t ^lUbfco i$ # 3£ ffc t£ S (1 amber 
tia intensityj^n^r-f^ia. S«S??p (®7)&c£»g££§rH:T£o 
^T, J 3&* , 1 X I 0 ~ 3 m A /" c m 2 £ 1 0 m A ,/ c m 2 <D ffi| 7? e x , K , ^ 3 . 
0%TS5 ( J>3 0 0mA/-cm 2 & £ n - )V * 7 tt , ?) M m tf = MM - = 

CCDWOLEDte, (9. 2 ± 0 . 9) cd/Atffi^fSg 30 
^77 ext = (4. 0 ± 0 . 4) % t , 16. 6 V T 3 1 , 0 0 0 ± 3 , 000) c d / 
m 2 C0jSP^<h, 7j P = (4. 4 + 0. 4) 1 m / W £ , 78(DCRI^Wr§ D 
[ 0 0 8 1 ] 

FPt (acac) CD £ CD y ^ ;p A & , ftl^tl A = 4 7 0 n m Jl): A = 6 0 0 n ml; 
^ ^ T t = 4 . 8 m s & cK t = 5 . 2 m s Off *#9ISSnfc. * *l # , * SI « g? & Jf 
tC^^FP t (acac) x*yT-«l(i, ^y^-&tfFIr (pic) iJt^eb 

(0. 40, 0. 44) 5&i 6 (0. 35, 0. 43) £ T /J"* £ V* & ft £ & T . 

[ * S£ #J 2 ] 

[ 0 0 8 2 ] 40 

FPt 3tJ;r)8«, 10%, 12%©K-t!>^jgSTOLED$liUfc 0 ifi 
3fi fci, ITO/NPD(400A)/-Ir(ppz) 3 (200A)/CBP-FPt3 
(300A) / B C P ( 1 5 0 A ) / A 1 q a (200A) /Mg-Ag<D#|j&£:b£: 0 
CD 3 ^(Dif 0^^SE#f a, IKbt^fc^, F - > ^ ift rt* ±g IT K fi! {£ It JE 
fc43V>T»&«M#&*fc4>?3:<;£^*:. CBP*Xh0^3fett, E CD F - tf > ^ ft £ 
fe « ft * tl T , FP t 3 K-/Oh^CBP7hUy^Xiti}C^J5)s$fttJSiS?OT^t 
S^$i<«jgbTU5C^^lfc, CBP^Cigf ©jg^B, iEJL-m^^^^CD 

<fet)#s«g^-c*-5*«, iE?Lx««^tis fp t 3^^tftte^n#scD-c, ® s f - 
>M~?i*i^#ig£*iirji6ttfcs&a<&. & * © & a t* , vmj r * t> % zl 
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^fefc^tl5T*55, Ir (p p z) , f f K~/t>h©^yv x ^ 

•>^-38*CtoATNPD«3feS3l*ifiCtNPDlA l (i!>tf oijj^ft^ftftic^j-p 
& ^> 7c 0 3 "^ <D 3JS ^ & , t^T3^^ht4^Jl/h©MO^->t>iffi$^l / , 4, 0 
OOCd/m 2 £10, OOOCd/m 2 ©Mot>***a£*»3. -ZOm^cVX^ZhJls 

\* , «jE#±**c>T'6>iE{fc»:r<fr-r>o»-c*s. 1- & * , Y-^x^yT-jt«, 

*nfti4XRi;3. 5 % <D ¥ - 2 * It Z> * 1 0%SU!l 2%$K-^Lfc^f a 
> * & , ^ n-^n ( 1 C d / m 2 T) 8 lm/W&^6. 5 1 m/ W © * If fc I (if & ffl * 
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